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Effect of  CLAS’06 p and d data (PL B641, 11, 2006)
on  polarized PD and HT

Very accurate data on g1
p and g1

d

at low Q2: 1~ 4 GeV2 for x ~ 0.1 - 0.6

The determination of HT/p and HT/n 
is significantly improved in the CLAS
x region compared to HT(LSS’05)

As expected, the central values of PPD 
are practically not affected by CLAS data, 
but the accuracy of its determination is 
essentially improved
(a consequence of much better 
determination of HT corrections to g1)

LSS’05: PR D73 (2006)



Effect of  COMPASS’06       data (hep-ex/0609038)
on polarized PD and HT

In contrast to the CLAS data, the 
COMPASS data are mainly at large Q2

and the only precise data at small x: 
0.004 < x < 0.02. The new data are
based on 2.5 times larger statistics 
than those of COMPASS’05

dA1

The new QCD curves corresponding 
to the best fits lie above the old one 
at x < 0.1

do NOT change)d+ d(  ),u+ u( ΔΔΔΔ

x|Δs(x)| and xΔG(x) and their first 
moments Δs and ΔG slightly decrease



The values of HT are practically NOT
affected by COMPASS data excepting 
the small x where Q2 are also small

5 x-bins for HT



ATTEMPTS TO MEASURE ∆G

There are three ways to access ∆G(x) :

(1) Polarized Deep Inelastic Scattering (DIS)—
parametrize polarized quark and gluon densi-
ties and fit data on g1(x, Q2).

Main role of gluon is in EVOLUTION with Q2,
but range of Q2 is very limited so determination
of ∆G(x) is imprecise.

For a long time analyses seemed to indicate
that ∆G(x) was a positive function of x

LSS used a very simple parametrization

x∆G(x) = ηgAgx
ag[xG(x)]

and there was nothing to stop ηg from being
negative. Yet the best χ2 values always corre-
sponded to positive values.
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The figure compares various results for ∆G(x)

as of a couple of years ago.
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For reasons that I do not understand, with the

inclusion of recent data, we get equally good

fits with positive, negative and sign-changing

∆G(x), provided we include higher twist terms.

These are particularly demanded by the CLAS

data.

Note: the COMPASS analysis finds accept-

able negative ∆G(x) fits, but has some pecu-

liarities, which suggest it is not very physical.

They do NOT include HT terms! We fail to

find negative ∆G(x) fits WITOUT HT terms!

Figures show: comparison of LSS06 with COM-

PASS06 for positive ∆G(x), and for negative

∆G(x). Also comparison of the three LSS06

versions of ∆G(x)
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Another approach to ∆G is via cc̄ production in

DIS. Requires high energy lepton beam: COM-

PASS!

No intrinsic charm in nucleon. Therefore γ −
gluon fusion. Feynman diagram:
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Figure shows some of the COMPASS and other

results for ∆G(x)/G(x) compared with the 3

LSS06 polarized gluon densities divided by MRST’02

unpolarized gluon density

1



Comparison with directly measured ΔG/G at  Q2 = 3 GeV2

MRST’02 unpolarized gluon density is used for G(x)

The error band corresponds to statistic and systematic errors of ΔG

The error bars of the experimental points represent the total errors

The most precise value of 
ΔG/G, the COMPASS one, 
is well consistent with any 
of the polarized gluon 
densities determined in our 
analysis



Clearly the data are perfectly compatible with

all the polarized gluon densities and there is

no hint of a larger polarized gluon density than

found in DIS.
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Comparison of LSS06 and COMPASS PDFs

∆u + ∆ū and ∆d + ∆d̄ essentially identical

Some difference in ∆s + ∆s̄ and consequently

in ∆Σ: Figures
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xΔs are different, especially in the case of ΔG < 0

xΔG positive obtaned by COMPASS is more peaked than our 





The main differences are in the NEGATIVE

∆G case:

∆s and ∆Σ are different. The sign change

in ∆Σ was not permitted by the COMPASS

parametrization
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For a detailed discussion of how the CLAS and

COMPASS results affect the UNCERTAINTIES

in the PDFs, see SIDOROV’s talk at the XII

Workshop on High Energy Spin Physics (DSPIN-

07), Dubna, September 2007
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Can DIS distinguish between the positive and

negative ∆G(x) ?????

YES—-at EIC. The behaviour of g1(x) at small

x at large Q2 is quite different in the two cases

Figures show g1(x) at very small x for 1 <

Q2 < 1,000GeV 2 for the two signs of ∆G(x),

calculated using the LSS06 PDFs
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CONCLUSIONS

1) The very accurate low Q2 CLAS data sig-
nificantly reduce the errors on the HT terms,
and these are not stronly affected by the COM-
PASS data

2) Surprisingly, the increase in available accu-
rate DIS data seems to increase the freedom
in the functional form of ∆G

3) Positive, negative and sign-changing forms
for ∆G seem to be allowed, with excellent χ2

values

4) Charm production (also proton-proton ALL
RHIC data) are compatible with these, and
cannot distinguish between them

5) The only significant differences between the
LSS06 and COMPASS06 analyses are in ∆s
and ∆Σ for the negative ∆G case

6) g1(x) at very small x and large Q2 (EIC!!!)
could settle the ∆G question
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